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Meetings and Conventions 
New England Intercollegiate Geological 

Excursion. Oct. 14-16, 1949. Tufts 

College, Medford, Mass. Oct. 14; 

Squantum ‘field trip (Squantum tillite), 

Prof. Robert Shrock, M.I.T., Leader. 

Oct. 15; Chelmsford field trip (Chelms- 

ford granites and geology of the 

adjacent areas), Dr. L. W. Currier, 

U.S.G.S., Leader. North Shore field trip 

(shore line geomorphology, glacial 

geology, bedrock’ geology), Profs. 

Robert L. Nichols & Charles E. Stearns, 

Tufts College, Leaders. Oct. 16: Hing- 

ham ‘eld trip (bedrock geology), 

Prof. Marland P. Billings, Harvard 

University, Leader; Field trip to classic 

areas for shoreline and glacial geo- 

morphology, Prof. Robert L. Nichols, 

Leader. 

Geological Society of America, 62nd 

Annual Meeting; Paleontological Soci- 

ety, 41st Annual Meeting; Miner- 

alogical Society of America, 30th 
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Annual Meeting; Society of Vertebrate 

Paleontology, 9th Annual Meeting. 

Nov. 10-12, 1949, Cortez Hotel, El Paso, 

Texas. 

New Human Fossil Found 

In South African Cave 

LONDON, Aug. 24 (Science Serv- 
ice — Another very early human 
type has been discovered in South 
Africa, source of many new human 
and near-human fossils in recent 

years. This newest find, which is 
more nearly human than some of 

the others, was made in the same 
cave that a short time ago yielded 
the jaws and skulls of a huge ape- 
man that was given the name 
Paranthropus crassidens. 

The new fossil consists only of a 
lower jawbone, in which five molar 
teeth are still fixed, with the sock- 
ets of other teeth well preserved. 
It was found by J. T. Robinson, 

and is reported in Nature by him, 
together with Dr. Robert Broom. 
Both researchers are on the staff 
of the Transvaal Museum in 
Pretoria. They have given their 
new type the name, Telanthropus 
cavensis. 

The Telanthropus jaw is de- 

scribed as of ordinary human size 
— no larger or more massive than 

many modern iawbones. The two 

wisdom-teeth, however are larger 
than any known similar modern 
tooth. While it is primitive in 
many respects, it is quite definitely 
human. Nearest resemblance is to 
the lone, and still puzzling Heidel- 
berg jaw, found in Germany many 
years ago. Like Heidelberg Man, 
Telanthropus was rather lacking in 
chin. 

Site of the discovery, and poverty 
of the adjacent area in datable 
fossils of other animals, leaves the 
age of the new type in some doubt. 
The early Pleistocene seems like- 
liest. 

Map Published of Paleocene 
Deposits of Rocky 

Mountains and Plains 
WASHINGTON, Aug. 25 — The 

Geological Survey has published a 
map of the Rocky Mountains and 
Plains region that shows the out- 
crops of Paleocene or earliest Terti- 
ary rocks. 

This progress map is in part a 

compilation from published and un- 
published sources, checked by field 
work, and original mapping by R. 
W. Brown. It is the culmanation of 
an intermittent study begun in 1929 
concerning the boundary between 
the Cretaceous and Tertiary strata 

of the Rocky Mountains and Plains, 
about which there has been con- 
Siderable divergence of opinion 
since 1860. Investigation of the 
strata and the plant and animal 
fossils involved in the problem now 
permits an accurate drawing not 
only of the lower but also of the 
upper boundary of the Paleocene 
series in most of the area, This 
contribution toward the solutuion 
of a dificult geologic problem and 
the resulting geo'ogic mav may be 

of direct use in aiding in the search 

for new oil fields. 
The map, titled “Paleocene de- 

posits of the Rocky Mountains and 
Plains,” by Roland W. Brown. is in 

one sheet, on a scale of 1:1,000,000, 
and includes a column of concise 

descriptive text. Copies may be 
purchased for 60¢ from the Director, 
U.S Geological Survev, Washington. 

Cover Photo 
This month’s cover photo is of a 

mobile blaster’s platform used for 
charging drill holes in the under- 
ground quarry at the Oil-Shale 

Demonstration Plant near Rifle, 
Colorado, where the Bureau of 

Mines is determining the costs and 
methods for mining oil shale on a 
commercial scale. Bureau of Mines 
photo. 
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THE BLISTER HYPOTHESIS 

AND GEOLOGICAL PROBLEMS 

Cc. W. WOLFE 

Boston University 

LS 

Due to the extensive interest in the 

recently published accounts of the 

Blister Hypothesis in the Annals of 

the New York Academy of Sciences 

and in the Scientific American, the 

editor has asked Dr. Wolfe for a 

discussion of the same for the Earth 

Science Digest readers. 

Many unsolved problems still 
confront the geologist; and where 
there are unsolved problems, hypo- 
theses, far outnumbering the pro- 

blems, are offered for their solution. 
Five of these problems are: 

1. The origin of continents and 

ocean basins. 

2. The origin or origins of crustal! 

movements, resulting in domes, 

basins, compressional mountains. 
and fault block mountains. 

3. The origin or origins of differ- 
ent types of igneous rocks, par- 
ticularly gabbro basalt and grano- 
rhyolite types. Corollary: the as- 
sociation of many ore deposits with 

igneous rocks. 

4. The association of volcanism 
with zones of mountain building. 

5. The association of wide scale 
metamorphism in post Archean 

rocks with mountain belts. 
There is no immediate apparent 

reason for believing that one oper- 

ative process may be the answer 

to all these questions; but the pre- 
vailing association of crustal move- 
ments with each of the other four 
problems might lead one to suspect 
that the same causal force is the 
answer to all of the problems listed 
above. The recently proposed Blister 
Hypothesis of the author attempts 
to suggest the origin of this force 
and the expected sequence of events 
which would follow from its opera- 
tion. 

THE BLISTER 

According to the hypothesis, 
radioactivity in the outer 400-450 

miles of the earth generates heat 
faster than it can be removed by 
simple conduction through the 
crust. There is nothing novel in 

this suggestion, as others have given 
it before. Neither is the suggestion 
the outcome of the recent accentu- 
ated interest in radioactivity, for 

the hypothesis first took form some 
eight years ago. Now, if heat is 
generated faster than it can escape 

by simple conduction, various 
sectors of the crust must become 
gradually heated. It is unlikely 
that there is a completely homo- 
geneous development of this heat 
accumulation, and thus we find 

certain regions with a greater heat 
content than others at different 
times. The presence of the heat 

energy is manifested by an increase 
in volume of those regions, Thus, 
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Blisters, which are expanded sub- 
crustal sectors, are born. 

In the early stages the blisters 

will be relatively small (a matter 
of a few miles) and are then known 
as Pocket Blisters. It seems likely, 
although unnecessary, that above 
a certain depth in the crust, heat 
dissipation by conduction and 
radiation would equal the heat 
generated in that zone plus the 
heat conducted to the zone from 

the region below. This level is thus 

known as the isothermic level. 

Below the isothermic level the 
rocKs continue to warm; and since 

conductivity is diminished in rocks 
with increased temperature, and 

Since radioactivity proceeds at a 
constant rate, there is a gradual 
acceleration in heating. Conco- 
mitantly, the heated zones become 

larger by extending laterally and 

in depth. Heating of rocks results 

in their volumetric expansion, The 

physical state of the rocks to ex- 
pansion, that is, crystalline or 
glassy, is of little importance. 
Whatever the state, continual heat- 
ing will eventually yield liquid rock 
or magma, and if pressure on the 
blister sector if reduced sufficiently, 

adequate super heat may be present 
to transform an expanded glassy 
phase into magma, although no 
magna actually exists in the body 
of the blister. 

SURFACE EFFECTS OF THE BLISTER 

Whether or not there be an 
isothermic level, the greatest ex- 
pansion in the blister area will be 
in depth, for heat loss would be 

least there. Necessarily, then, as 
the blister expands. the surface 
rocks are lifted into a broad dome. 
Two immediate results of this 

doming can be envisioned. Above 
the blister, particularly in the 
central portion, the brittle surface 
rocks would tend to fracture, and 
if the fractures reach down to the 
super-heated blister area, magma 
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will rise along the fractures to form 
fissure lava flows and flowing 

volcanos, From the compositions 

of these magmas, it is possible to 
infer the depth of the isothermic 
level and, conversely, the character 
of the rock shells in the crust. 

The second result of the doming 
above the blister is a stretching of 

the crust around the blister, for the 
entire supra-blister crust is lifted 
like a gigantic lid. Somewhere in 
a weak sector at the margins of 

this blister lid, the surface rocks 
fracture, and the weaker rocks 
below (which possess no super heat) 
yield by plastic flow. The net 
result is a thinning of the crust 

in the marginal area, and thinning 

means weakening. Thus, a long 
trough or geosyncline develops in 

the weakened area. 

EVOLUTION OF THE GEOSYNCLINE 

A small amount of depression 
takes place in the geosyncline due 
to the actual stretching by the 
blister expansion. Four other causes 
for continued and greater depres- 

sion develop thereafter. The first 

of these is sedimentation. Geo- 
synclines may develop on land or 
beneath the sea, and in the latter 
case, sedimentation is not a factor 
in the continued deepening of the 
trough. Where sediments collect 
in troughs along the shores or in 

troughs on land their weight tends 
to depress the bottom beneath 

them. The amount of depression, 
however, is never equal to the thick- 

ness of the sediments, for the sedi- 
ments have a much lower density 
than the plastic sub-trough 
material which is displaced to 
either side by the downward push- 
ing sediments, Thus, any initial 
trough would be rather quickly 

filled by a shallow blanket of sedi- 
ments if other causes of depression 
were not present. 

The third cause of continued de- 

pression in the geosyncline, once 
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it has begun, is the periodic collapse 
of the Blister roof as magma es- 
capes from below. It will be readily 

seen that an arc of the crust which 
drops to a position closer to the 
center of the earth must necessarily 

make room for itself either by 
wrinkling of itself or of the area 
immediately adjacent. Since the 
adjacent area has already been 
weakened, it is more likely to yield 
to compression than the supra- 
blister crust; and thus, it is down- 

folded further to make room for 
more sediments which will deepen 

it even further. 

The fourth cause of the geo- 
synclinal depression is the lateral 
thrust of a supra-blister crust 
which has been greatly lengthened 
by intrusions which have solidified 
along fissures above the expanding 
blister. There are many known 
sections of good rock exposures 
where the area of dikes is at least 
5% of the total area. This means 

of course that if such a condition 
existed over a blister 500 miles 
wide that the length of the crust 
perpendicular to the longest direc- 
tion of the trough would be in- 
creased 25 miles; and since the 
over all radius of the blister roof 
does not increase in proportion, the 
crustal lengthening must be man- 
ifested by a folding, as suggested 
in the preceding paragraph, in the 
geosynclinal region. 

A fifth cause for continued de- 
pression of the geosyncline is the 
periodic intrusion of magma from 

a depth sufficiently below the geo- 

syncline to give the rising magma 
adequate super heat. Some of the 
magma solidifies within the sedi- 
ments as sills, dikes, and laccoliths. 
Other magma is extruded, forming 
volcanos and extensive deposits. 
All of these igneous rocks, whether 

intrusive or extrusive are dark and 

dense and add to the weight of the 
sedimentary section of the geo- 
syncline. This increased weight 
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causes an additional sinking which 

is made very easy by the developing 
space made available by the re- 
moval of the magma from depth. 

METAMORPHISM OF THE TROUGH 

SEDIMENTS 

As the base of the geosynclinal 
sediments sinks lower and lower, 
the heated blister area is extending 
laterally toward the trough. After 
a time the temperature at the base 

of the poorly conducting sediments 
begins to rise pronouncedly because 
of the approach of the blister. The 
sediments contain perhaps as much 
as 25% by volume of water, either 
marine or fresh, depending upon 

where the trough was located when 
sediments were introduced. The 

sediments in the presence of this 
heated water begin either to dis- 
solve or to recrystallize, forming 
the typical minerals and rocks of 
metamorphic belts. The recrystal- 

lization takes place in an environ- 
ment of directed pressure, and con- 

sequently, the newly forming mica 
or other non-equant minerals be- 
come aligned with their flattest 
direction perpendicular to _ the 
direction of compression. 

The degree of recrystallization 
and the extent of solution are de- 
pendent upon the amount of water 
present and its temperature. Since 
the latter is a function of the 
distance from the blister heat 
source, definite zones of meta- 
morphism develop with different 
minerals characterizing each zone. 

Distance from the heat source and 
the presence of heated connate 
water, then, are the controlling 
factors in metamorphism, not dry 
heat or pressure — of either the 

static or directed types, according 

to the hypothesis. 

DEVELOPMENT OF GRANITIC MAGMAS 

AND ORE SOLUTION 

As the temperature at the base 

of the geosyncline continues to rise, 
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the sediments and perhaps much 
of the basement are dissolved to 
form magma. The nature of this 
magma must necessarily be rather 
granitic in character, for the aver- 
age composition of the dissolved 
sediments is that of the surface 
rocks of the earth which tend to- 

ward that composition. Actually, 
the magma will vary considerably 
in composition from region to 
region; and as the magma stands, 
it may differentiate in place still 
further. Thus, many unusual types 
of igneous rocks form, rocks which, 
in a very real sense, are hybrids. 
Recently formed granitic rocks, 

therefore, are the result of palin- 
genesis (formation of a new magma 

from old rocks) of earlier crystal- 
lized rocks of the same composition. 
In the final analysis, it is suggested 
that the original crust was granitic, 
and granites formed thereafter are 
largely the result of reworking of 
that primeval crust. 

All sediments and also sea water 
trapped in the sediments contain 
various quantities of rare elements. 
When magma is formed from these 
sediments and from the water, pro- 
cesses of concentration gradually 
bring these widely disseminated 
metals into sufficient concentration 

to make economic mineral deposits 
when the solutions which bear the 
metals ultimately invade rocks 

surrounding the intruding magma. 
Of course, this origin of ore deposits 

is limited to those metals which are 
found in association with granite 

or hybrid rocks. Many ore deposits 
have obviously different origins. 

COLLAPSE OF THE BLISTER AND 

FOLDING OF SEDIMENTS 

As the lower part of the geo- 

syncline is weakened extensively by 
heat from the approaching blister, 
the raised roof of the blister tends 

to push downward. Gravitational 
force is probably the greatest avail- 
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able force for mountain building 
that has yet been proposed, and has 
been variously used in other hypo- 
theses. In earlier paragraphs it 
was demonstrated that the collaps- 
ing roof would produce consider- 
able lateral compression because 
of the smaller arc and the 

lengthening of the crust above the 
blister by solidification of fissure 
magma. If sufficient heat is lost 
through vulcanism, the shrinkage 
of the roof may be far greater than 
its former expansion. 

When the blister has extended 
laterally far enough to excessively 
weaken the geosyncline, the drop- 
ping of the blister roof is ac- 
companied by wholesale folding of 
the lower part of the geosyncline, 
while large overthrust masses form 
near the surface. The folding and 
the overthrusting do not produce 
great mountain heights. Rather, 

the yielding to the compression is 
largely downward into the plastic 
substratum beneath the geosyn- 
cline. Thus, great mountain roots, 
possibly affecting the entire region 
to a depth of 450 miles below the 
trough, are formed, (This may 
be an explanation for deep focus 
earthquakes.) The various zones 
of metamorphism which were pre- 

viously induced may be folded. 

Sediments at the margin of the 

geosyncline are folded or wrinkled 

as the basement on which they rest 

moves laterally toward the weak 

geosyncline, and the Appalachian 

and Jura types of folds are born. 

Coupled with the folding vast 
quantities of the  palingenetic 
magma are forced into and be- 

tween sedimentary strata and the 

typical conformity of intrusions of 
this period is produced. It is under- 

stood, of course, that the magma 
is forcefuly injected, not through 

any force within itself, but through 

the force of the collapsing blister 

roof. 
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UPLIFT OF THE MOUNTAINS AND 

LATE IGNEOUS ACTIVITY 

It is a well known geological 
principle that various sectors of 
the earth’s crust obtain a state of 
floating equilibrium (isostasy), if 
sufficient time elapses. The low 
density mountain roots must, there- 
fore, tend to float gradually up- 
ward along steeply digging frac- 
tures (reverse faults), and typical 
late orogenic fault block mountains 

develop. Prior to this uplift con- 
siderable quantities of magma, 
mostly hybrid, will migrate toward 
the surface from the roof region 
(piece meal stoping). During and 

after the uplift more dense magma 
(usually andesite or basalt) will 
rise along the fractures forming 
extension flows or sills in the basins 
which develop between mountain 

ridges. 
Eventually uplift will be com- 

plete; erosion will wear down the 
newly formed mountains; and 

further blister activity will start 
the cycle once more by the forma- 
tion of a new geosyncline. 

SUMMARY AND ILLUSTRATIONS 

The Blister Hypothesis then 
serves to explain the problems 
mentioned at the beginning of this 
paper, Continents are roofs of 

blisters or aggregates or thickened 
lown density root sectors. Ocean 
basins, except the Pacific, are col- 
lapsed blister roofs. (The author 
believes the Pacific basin to be the 

result of the ejection of the moon 

from the earth at the beginning of 
Archean time.) Crustal movements 

result as adjustments to expanding 

or contracting blisters. Magmas for 
the various igneous rocks result 
from the accumulation of heat in 
blister areas, and many recent ore 
deposits are concentrations of rare 
minerals from sediments and trap- 

ped sea water during the palin- 
genesis of the lower part of the 
geosyncline. Metamorphism in the 
mountain belts is explained as the 
result of the dual activity of heat 
from the blister and water trapped 
in the sediments. 

The hypothesis also gives a ready 
explanation for the well known 
ebbs and flows of seas across the 
lands in past geologic time, and 
explains readily the appearance 

and disappearance of borderlands, 
troughs, and basins. 

To the author there is little doubt 
that blisters exist today, and a 
careful study of the earthquake 
activity, vulcanism, and altitudes 
of different areas can serve to 
approximate their location. Much 
of Africa, a large part of western 
United States, Mongolia, and other 
sectors, may represent modern 
blister areas. The East Indian 
region probably represents a col- 
lapsed blister roof with many of 

the border islands rising above 
deeply set roots. It is impossible in 
this short article to give the 
evidences for these statements. All 
that can be said here is that where 
the author has applied the Blister 

Hypothesis to the facts of geology, 
they have become understandable, 
and neatly fit into a comprehen- 

sible, integrated picture of the 

history of the earth. 

The figures have been prepared 
by Miss Virginia Franklin. 
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WASHINGTON, Aug 10 (Science 

Service) — Disastrous earthquakes 

are no new thing to Ecuador and 
the Andean region generally. Seis- 
mologists of the U. S. Coast and 
Geodetic Survey here, combing over 
their files, found records of one in 

Guyas province on May 14, 1942, 
that killed 200 people and ruined 
$2,500,000 worth of i property. 
Farther back, on Jan. 31, 1906, 
there was an undersea shock off 
the Ecuadorean coast, about 100 
miles northwest of last week’s 
epicenter. The earthquake did no 
direct damage on land, but a sea 

wave which it started killed 600 
people. That was one of the sever- 

est quakes on record, with a magni- 
tude of 8.5. 

That year, 1906, was a big one 
for earthquakes generally. April 18 
was the date of the beginning of 

the San Francisco disaster; the 

Bad Quakes Are Frequent In The Andes 
quake that started the fire was of 
magnitude 7.5. On Aug. 16 of that 
year, Valparaiso, Chile, was hit by 
a very severe earthquake (magni- 

tude 8.25), which killed 3,700 people 
and caused a quarter-billion-dollar 
property loss. On the same day 

there was an eighth-magnitude 
shock in the lonely Aleutian islands. 
Fortunately that one found no 
people to kill and no property to 
destroy. 

The heaviest earthquake-caused 
loss of life of record in South Amer- 
ica occurred at Chilien, Chile, on 
Jan. 24, 1939. The death-list for 
that shock climbed to 25,000. 

The most recent Andean quake 

disaster, until last week, was the 
earthquake at San Juan, Argentina, 
on Jan. 15, 1944. Of magnitude 7.5, 
it caused $100,000,000 property 
damage. Loss of life was reported 
merely as “heavy.” 

lodine From Oil 

NEW YORK, Aug. 17 (Science 

Service) — Nearly half the 1,500,000 
pounds of iodine used annually in 

America now comes from oil wells, 
according to an article in the 
current issue of Industrial and 
Engineering Chemistry. The iodine 
is obtained from a brine that comes 

up with the oil. 
Obtaining iodine from oil-well 

brine is not new. Its first recovery 
from this source was in 1926 in 

Louisiana. Oil wells on the West 
Coast, however, are now supplying 
the widely used chemical] in large 
amounts, decreasing greatly the 
amount that must be imported. 
Much of the iodine used in the 

United States comes from Chile, 
where it is found as an impurity in 
saltpeter. Some comes from Japan 
where it is obtained from the ashes 

Wells 

American 

Supplies Nearly Half The 

Need 
of seaweed. There is considerable 
iodine in ordinary seawater, but not 
enough to make its recovery econ- 
omical. 

In the process of recovering 

iodine from oil-well brine, the 

chemical is literally blown out of 

the oil brines in huge towers built 

with acid-proof bricks, this article 

states. It is then captured from 

the air and solidified. The report, 

prepared by Frederick G. Sawyer, 
of the Industrial and Engineering 
Chemistry staff, in collaboration 
with M. F. Ohman and Fred E. Lusk 
of the Dow Chemical Company, 
asserts that sufficient quantities of 
oil-field brine are available in this 

country so that in an emergency the 
entire iodine requirement could be 

obtained from domestic sources. 
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THE GREEN RIVER OIL SHALES 
JEROME M. EISENBERG 
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The Green River oil shale formation of Colorado, Utah, and Wyoming, indicated 

by the shaded areas on this U. S. Geological Survey map, is estimated to contain more 

than 300 billion barrels of oil. The Oil-Shale Demonstration Plant of the Bureau of 

Mines is just west of Rifle, Colorado (lower right), and the Petroleum and Oil-Shale 

Experiment Station at Laramie, Wyoming (extreme right). 

The Green River oil shale have the highest prospective value 

formation of Colorado, Utah, and of any known oil shale deposit, 
Wyoming is one of the world’s The oil shale of the Green River 

largest single economic mineral formation is not actually a true 

deposits, covering an area of 16,460 shale, nor does it contain oil as 

square miles, and is considered to such. It is magnesium marlstone 
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containing kerogen, the carbonace- 

ous remains of primitive aquatic 

animals and plants. When this 
organic matter is vaporized by heat, 
it forms a condensate of shale oil. 
The marlstone is a tough fine 

grained rock with a laminar struc- 
ture. It varies in color from a 
brown or reddish brown, grey or 
bluish grey, to black. It does not 

appear oily, however pieces rich in 

kerogen can be ignited with a 

match. 

Geology 

Northwestern Colorado and east- 

central Utah were covered by a 
broad shallow lake (Uinta Lake) 
during the middle Eocene epoch, 
about 45 million years ago. South- 

western Wyoming was covered by 

a second laKe (Gosiute Lake). The 
Green River formation was deposit- 

ed at this time as sediments on 

the lake bottoms. 

The oil-shale zones are richer in 

the center of the lake basins, for 

it was there that the organic matter 

was most abundant, dimishing to- 
ward the margins of the lakes. W. 

H. Bradley estimates that these 
sediments were laid down at the 

rate of one foot every two thou- 
sand years, thus giving the Green 
River epoch a period of formation 

of from five million to eight million 

years. 

Some three thousand feet in 

thickness, it is divided into the 

following members: Evacuation 
Creek, with a thickness of one 

thousand feet; Parachute Creek, 

seven hundred to thirteen hundred 

feet thick; Garden Gulch, 630 to 
720 feet thick; and Douglas Creek, 
430 to 470 feet thick. The principal 
beds of oil shale occur in the Para- 

chute Creek member. In this area 
the oil shale is divided into three 
zones, from 200 to 630 feet thick. 

They are separated by 50 to 150 
foot zones of marlstone, nearly free 
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of oil. In some places the oil shale 
zones are continuous, forming a 

bed 1300 feet thick. 

The Green River formation is 
overlain in places by the middle 

and upper Eocene Bridger forma- 
tion or by lava, and it overlies 
conformably the lower Eocene 
Wasatch formation. 

Occurrence 

COLORADO. The Green River 

formation covers 2590 square miles 
of Colorado. 700 miles of this is 

covered by the Bridger formation 

and igneous flows. 

The oil shale of the Piceance 

Creek Basin, in western Colorado, 

covering 1655 square miles, is ap- 
parently the richest and thickest 
of the known beds. The principal 

measure is about 500 feet thick 

and yields about 15 gallon of oil 
Shale a ton. This is considered a 
medium grade oil shale. A rich 
section of this measure, known as 
the Mahogany Ledge, is now being 

mined, Ranging from 70 to 100 
feet thick, it yields an average of 
30 gallons of oil per ton. 

The oil shale reserves in this 

area are estimated at 300 million 
barrels of shale oil per square mile. 
With an area of about 1000 square 

miles, it contain 850 million tons 

of shale, which could yield a total 
of 300 billion barrels of shale oil. 

UTAH and WYOMING. 4680 
square miles of east-central Utah 
are covered by the Green River 

formation. 1600 square miles of 
this is covered by the Bridger 
formation. The oil shales of Utah 
contain about 43 billion barrels of 
shale oil. 

South-west Wyoming has 9190 
square miles of the Green River 
formation, 4200 square miles of 

which is covered by the Bridger 

shales of formation. The oil 
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Bureau of Mines photo 

As indicated by arrows, these Bureau of Mines experimental oil shale mining 

facilities near Rifle, Colorado, are, from left to right, the two portals of the under- 

ground quarry, the office and warehouse building, change house, shop and compressor 

building, and the haulage portal of the Selective Mine. 

Wyoming contain about 3 billion 
barrels of shale oil. 

Mining 

An experimental oil shale de- 
monstration plant has been con- 
structed at Rifle, Colorado, by the 
U. S. Bureau of Mines. This plant 
has been mining and retorting the 
oil shale for about two years. A 
refinery has just been constructed, 
and soon finished products will be 
produced from the shale oil. 

At this area the main measure of 

oil shale outcrops in massive hori- 
zontal beds in almost vertical cliffs 

at an elevation of from 8000 to 
8500 feet. A large underground 
quarry has been developed in the 
Mahogany Ledge. The Mahogany 
Ledge is at the bottom of an escarp- 
ment 600 to 800 feet in height and 
is about 3000 feet from the valley 
floor. It is mined in three benches, 

with a 60-foot roof span and 60-foot 
square pillars. About 1500 tons of 

shale are being mined a day, a 
total of 40 tons per man. The shale 
is heated or retorted, and the 
kerogen is cracked to yield oil and 

gas. It is then refined, yielding 
acceptable industrial fuel oil. 



Bureau of Mines photo 

Miners are shown removing loose oil 

shale from the face and roof of the 

underground quarry at the Bureau of 

Mines Oil-Shale Demonstration Plant 

near Rifle, Colorado, with the aid of a 

portable scaling rig. 

At the Petroleum and Oil-Shale 

Experiment Station at Laramie, 
Wyoming, an extensive program of 

research is being carried out, 

including mineralogical studies of 

oil shale; studies of the regulations 
of time, heat, and temperature, for 
the conversion of Kerogen to shale 

oil: and research on the different 
methods of recovering oil from 

shale. 

REFERENCES: 

CARL BELSER, “Oil Shale Resources of 

Colorado, Utah and Wyoming,” American 

Institute of Mining and Metallurgical 

Engineers Technical Publication No. 2358 

(May 1948). 

JAMES BOYD, “Progress in Oil Shale 

Development and Research,” The Mines 

Magazine, December 1948, pp. 47-50,64. 
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Bureau of Mines photo 

In a single bite, this electric shovel 

loads three cubic yards of broken oil 

shale into a 15-ton Diesel truck deep 

within the underground quarry at the 

Oil-Shale Demonstration Plant of the 

Bureau of Mines near Rifle, Colorado. 

Water Resources In August 

Ground-water levels and stream 

flow in the West generally receded 
by more-than-seasonal amounts. 
The flow of the Colorado and 
Columbia Rivers was subnormal. 
The drought in the Northeast 
continued unabated in August. 
Ground-water levels and stream 

flows were reported lowest of re- 

cord for August at several loca- 
tions. 

An earthquake on August 21 

whose epicenter was off the coast 
of British Columbia was recorded 
in fluctuations in ground-water 

level in the lower peninsula of 

Michigan ranging from 0.01 foot 
to more than one foot. 

Excessive stream flow occurred 

in the Southeastern States, in part 
as a result of a tropical hurricane 
that crossed the coastal States on 
August 26-28. No major floods were 

reported. 

— Water Resources Review 
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FOSSILS IN THE OLD RED DRIFT OF 

PIERCE COUNTY, WISCONSIN* 

THEODORE C. VANASSE 

Fossil invertebrates in the Il- 

linoian drift of Pierce County are 

usually preserved in chert. Excep- 
tions are the calcite and aragonite 
coquinas from the near-by Platte- 

ville and Decorah formations, and 
the rare jasper pseudomorphs of 
corals and brachiopods, Still rarer 

are the limonite and opal replace- 
ments — the limonite being possibly 
an alteration from the pyrite and 
marcasite fossils found in one or 
two local exposures of the Glenwood 

Shale. 
The oldest fossil recognized in 

the drift is the agatized or jasper- 

ized algae, of Huronian age. Much 
of this material is beautifully 
colored, well preserved, and suitable 

for lapidary work. 
Cherty masses of Stromatopora, 

the problematical sponge, Pasceolus 

(Cerionites) dactyloides, and a 
variety of Bryozoans are relatively 
common in local areas. Corals, how- 
ever, in varying states of preser- 
vation and of various forms of 

fragmentation are most common. 
During a period of perhaps ten 

years the following corals were 

gathered in the fields of my farm; 

Favosites gothlandious 

Favosites venustum 

Zaphrentis 
Streptelasma 
Strombodes 

Heliolites 
Columnaria alveolata 

Columnaria sp. 
Syringopora 
Cyathophylloid corals 
Numerous unidentifed 

fragments. 

Brachiopods are often found, and 

although mostly _ unidentified, 

Pentamerus, Rafinesquina, Spirifer, 
Herbertella, Rhynchotrema, Orthis, 

and Lingula are known. Gasconadia, 

from the Oneota, is common; Or- 
thoceras and Oneotoceras less com- 
mon; and occasionally one finds 

iron-stained masses of pelecypod 
coquina from the Maquoketa. 
Identified trilobite fragments in- 
clude Encrinurus and Platycolpus, 
and perhaps it is not ‘surprising 
that none of the numerous Cam- 
brian genera is found since no soft 

rocks remain in the ancient drift. 
Other specimens include an adund- 
ance of crinoid columnals and a 

single complete calyx with arms, a 

single minute star fish, perhaps a 
dozen ostrocods, and a scattering 
of unidentified and strange fossil 
fragments. 

Identification of most of the 
fossils is particularly difficult, both 
because of the nature of their pre- 

servation and because of their 

separation from the formations in 
which they were deposited, While 
many specimens can quite definitely 

be attributed to their proper hori- 
zons, many others cannot. Cherts 
in the iron-bearing drift alter so 
that specimens from the Niagara, 

for example, are indistinguishable 
from specimens from the Oneota. 
Other specimens alter to cause 
confusion in many ways; for ex- 

ample, Platteville brachiopods 
occur in bits of highly jasperized 

*Reprinted in part from The Trilobite, 

official publication of the Wisconsin Geo- 

logical Society. 
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chert — a condition unknown, at 

least locally, in the Platteville. 
Occasionally however, corals and 

brachiopods are found in an ex- 
cellent state of preservation that 
surpasses the conditions usually 
found in the native or parent strata. 

THE EARTH SCIENCE DIGEST 

Favosite corals may show every 
mural pore as a tiny cylindrical 
projection of hard chert. Internal 
casts of Leptaena may show in 
minutest detail all features of 
muscle attachment and hinge line 

structure. 

ENORMOUS COAL RESERVES OF 

MONTANA APPRAISED 
WASHINGTON, Aug. 31 Coal 

reserves in Montana of 221,779,000,- 
000 tons in place recently appraised 
by the U. S. Geological Survey 
constitute an assured and abund- 
ant source of fuel that will be 
available when needed to supply 
synthetic fuel plants, More than 
28,000,000,000 tons of lignite and 
sub-bituminous coal or about 12 
percent of the total reserve is 
known to be present in beds 10 feet 

or more thick, lying under less than 
2,000 feet of overburden, and less 
than 2 miles horizontally from the 
outcrop. 

The new appraisal is the first of 
a series of state summary studies 

being undertaken by the Geological 
Survey as part of a program to 
reappraise the coal reserves of the 
United States. During the period 
since 1928, when the last coal re- 

serve estimate for the United States 
was prepared, much new work has 
been done by the Geological Survey 
and State agencies on the thick- 
ness and distribution of coal. Simil- 
arly, new estimates have been 

prepared for several eastern states, 
and for many individual mining 

districts. But for most States, 
including Montana, and for the 
United States as a whole, no com- 
prehensive re-appraisal has been 

undertaken. 
The new appraisal of Montana 

coal reserves was prepared in 

greater detail than the earlier 

estimates by the Geological Survey, 
and presents the data by counties, 
by rank of coal, by classes of coal 
according to the reliability of the 
information on which the calcula- 
tions were based, and by coal beds 
in several thickness groups. The 

total reserve of 221,779,000,000 tons 
is somewhat smaller than the 
earlier estimate of the Geological 
Survey, but the present estimate 
was made on a much more con- 
servative basis, and is believed to 
represent a minimum figure. As 

new information is obtained it is 
expected that the estimate will be 
substantially increased. 

In addition to several tables 

showing reserves in different cate- 

gories in Montana, the new report 

contains two index maps showing 

distribution of coal fields, a brief 

text describing the geology and 

distribution of coal in the fields, 
and a comprehensive bibliography 
of the source of all the data used 
in preparing the estimate. 

The report, titled “Coal Resources 
of Montana,” by John X. Combo, 
Donald M. Brown, Helen F. Pulver, 

and Dorothy A. Taylor has been 
published as Circular 53 of the 

Geological Survey, and may be 
obtained without cost upon applica- 
tion to the Director, U. S. Geological 
Survey, Washington 25, D. C. 
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Earth Science Abstracts In Uranium 

Resources and Radioactivity* 

ACTIVITY OF RADIOACTIVE IN- 

CLUSIONS IN IGNEOUS ROCKS 

René Coppens. Compt. rend. 228, 176- 

8 (1949) Jan. 10 (In French). 

It has been shown by Hée (Compt. 

rend. 227, 356 (1948) that the radio- 

activity of igneous rocks is traceable to 

radioactive inclusions The present 

author used the photoemulsion method 

for the determination of the U and Th 

content of rocks, by counting alpha- 

tracks produced by such inclusions, per 

cm2 and per sec. Rock powder was placed 

upon Ilford C2 emulsions, the exposition 

time varying between 7 and 18 days. 

In most cases, prolonged trajectories 

meet upon a well delineated small sur- 

face corresponding to the inclusions. The 

formula used is that given by I. Curie 

(J. phys., (1946) Nov) which, after sub- 

stitution of constants, has the form 

N 8 4KC(U) 25KC(Th); here N_ is 

the number of trajectories, C (U) and 

C(Th) are the concentrations of U and 

Th, and K is a coefficient varying be- 

tween 14 for granite and for uranium 

yxide and thorite. Using 

tion C( Th) 2.5C(U), the 

C(Th) and C(U) can be determined. The 

1 second equa- 

‘“oncentrations 

nethod was tested on seven samples of 

granitic sand and 1 schist from 

contents was 

found to be about 10% U and 22 Th, 

with approximations of about 20% 

DEVELOPMENT OF URANIUM DEPOSITS 

AT MOUNT PAINTER, S. A. [South 

Australia]. Chem, Eng. Mining Rev. 

41, No. 3, 85-8(1948) Dec. 10 

Uranium deposits were discovered 

near Mount Painter in 1910 and the area 

was worked intermittently for radium 

until 1934 

sumed in 1944, and has been carried on 

Exploratory work was re- 

more intensively since 1946. The area 

being examined (about 150 sq. miles) is 

300 miles north of Adelaide and 60 miles 

east of Copley. The uranium-bearing 

deposits of Mount Painter are similar 

to those in Portugal and Bulgaria where 

primary uranum minerals are dissemin- 

ated through granite and pegmatite and 

have given rise to secondary enrich- 

ments. 

co) 

FORMATION OF RADIOACTIVE SUR- 

FACE FILMS ON MINERALS. T. G. 

Church. National Research Council 

of Canada Report CRC-407, nd, 8 p. 

This report describes experiments per- 

formed to determine whether mineral 

surfaces could be made radioactive by 

undergoing exchange reactions with 

radioactive ions in solution. Such radio- 

active coatings, if selective, would serve 

as a means of differentiating between 

minerals in an ore and enable them to 

be separated mechanically by a Geiger 

counter operated device, such as the 

Lapointe ore-sorter. It was found that 

specific minerals in an ore can assume 

a surface radioactivity by undergoing 

reactions with radioactive ions in solu- 

tion It is essential that the mineral 

have a_ suitably tarnished or coated 

surface, for, in general, no exchange will 

occur on a fresh surface. It is suggested 

that the radioactivity so induced could 

be used in conjunction with a mechan- 

ical device to separate and concentrate 

valuable minerals or to control plant 

processes. 

*These abstracts, appearing in NUCLEAR 

SCIENCE ABSTRACTS, Vol. 3, Nos. 1-4 (July 

15-August 30, 1949), are reprinted by permission 

of the United States Atomic Energy Commission, 

Technica] Information Branch, Oak Ridge, Tenn 



MEASUREMENT OF RADIOACTIVITY 

AND TEMPERATURE IN NARROW 

BOREHOLES, AND THE DEVELOP- 

MENT OF INSTRUMENTS FOR THIS 

PURPOSE. R. Guelke, J. C. R. Hey- 

denrych, and F. Anderson. J. Sci. 

Instruments 26, 150-3(1949) May. 

The development of instruments for 

measuring the temperature and radio- 

activity in boreholes, to determine the 

position of the various geological form- 

ations under special conditions en- 

countered in South Africa, is described. 

Special mention is made of size conside- 

rations and of the necessity for making 

the instruments self-contained so as to 

enable a single insulated wire to be 

used for hoisting purposes. 

* 

PORTABLE COUNTER FOR GEOLOGICAL 

RESEARCH. O. J. Russell. Electronic 

Eng. 21, 173-4(1949) May 

A portable counter which has been 

developed for prospecting for radio- 

active uranium and thorium minerals, 

for general geological investigations, 

and as an _ ultra-sensitive detector of 

lost or mislaid radium, is described. The 

aforementioned general usage includes 

the identification of changes in strata 

by means of the investigation of the 

slight amount of residual activity pre- 

sent in most minerals. The apparatus, 

which consists essentially of a scaled- 

down version of a standard laboratory 

Geiger-Muller counter, is highly sensi- 

tive since a variation equivalent to 4% 

of the cosmic ray background can be 

detected by a three-minute count. 

% 

PROSPECTING FOR URANIUM ORE 

USING G-M COUNTERS. Samuel 

Freedman. Radio Electronics 20 No. 

10, 36-8(1949) July. 

A few of the Geiger-Mueller counters 

which are useful in prospecting for 

uranium ore, because of their simple 

construction, low cost, and satisfactory 

operating characteristics, are described. 

Circuit diagrams of four such counters 

are shown. 

THE RADIOACTIVITY OF SEDIMENTS. 

E. N. Tiratsoo. Petroleum 12, 177-22 

(1949) May. 

Potassium is an element of consider- 

able geological importance, since its 

radioactive isotope is a _ source of 

significant energy. This paper describes 

a method of rapidly determining the 

potassium content of evaporites and 

rock samples which has obvious po- 

tentialities in oilfield correlations. The 

technique may have especial application 

in salt dome areas or where drilling is 

being undertaken for valuable potash 

salts. The author concludes from the 

experimental data examined that the 

radioactivity of sedimentary rocks is 

largely related to their content of potas- 

sium. 

® 

THE RADIOACTIVITY OF THE EARTH. 

C. Festa and M. Santangelo. Ann. 

Geofisica I, 581-609(1948) Oct. (in 

Italian). 

The various problems connected with 

geological radioactivity determinations 

are discussed, and the methods and 

instruments in use are reviewed in detail. 

Tabulated data on naturally radioactive 

materials are included. 

% 

THORIUM IN SEA WATER AND MARINE 

SEDIMENTS. F. F. Koczy Geol. 

Foren. i Stockholm Forh. 71, 238- 

42(1949) Mar.-Apr. 

Experiments are described which show 

the precipitation of thorium in _ sea 

water. The adsorption of isotopes of 

radium and thorium on red clay, powder- 

ed manganous dioxide, and a powdered 

manganese determined. 

Radium adsorbed on all three powders, 

which is not the case with thorium. The 

thorium content of a few samples of 

nodule was 

marine sediments has been measured. 

They contain 1x10-7 g Th/g One 

manganese nodule investigated was 

found to hold as much as 1.3x10-6g 

Th/g. The geochemistry of thorium and 

uranium in sea water is briefly discussed. 

An attempt is made to estimate the 
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thorium content of sea water with the 

aid of the ratio Io: Th in the sediments. 

The thorium content of sea water is 

calculated to be 1 to 10x10-9 g Th/1. 

J 

URANIUM RESOURCES. Nucleonics 4, 
23-8(1949) May. 

The occurrence of uranium in igneous 

rocks, hydrothermal vein deposits, sedi- 

mentary rocks, and other deposits of 

doubtful and complex origin is discussed 

as related to the percentages of uranium 

minerals usually found. The economic 

value of uranium is considered in terms 

of our estimated resources of that metal, 

and the program which has been adop- 

ted by the government to stimulate 

uranium discovery and production is 

summarized. 

New Plastic Relief Map of Venezuela Produced 

A big, colorful relief map of 
Venezuela — in lightweight plastic 
— is the unique, new public rela- 
tions aid produced by Aero Service 
Corporation of Philadelphia for the 
Creole Petroleum Corporation. One 

thousand of the maps will be dis- 
tributed in Venezuela by the oil 
company as part of its broad public 

relations program. The maps will 

be presented to Venezuelan schools, 
colleges, government offices, libra- 

ries, banks and similar institutions. 
Though its size is 45x56 inches, 

this plastic relief map weighs only 

two pounds. Previously relief maps 
were made of heavy plaster — 

hand-formed, hand-lettered and 
hand-colored. They were both 

expensive and fragile. The light- 
weight plastic relief maps can be 
airshipped, but a thousand plaster 
models of this size would tip the 

scales at over 100 tons. 
Unlike conventional, flat maps 

— which use darker colors at the 
highest points — the Venezuela 
maps emphasize the relief features 
with lightest color at highest eleva- 
tions. The mountain peaks, for 

example, are a light lavender tone, 
shading on down thrugh succes- 
sively deeper tones of peach and 
green to somewhat darker greens 
for the lower areas and valleys. The 
overall background of the map is 
a very pale peach; the ocean is 
light blue, with shorelines and in- 

land streams a darker blue. Roads 
are printed in red; the contour 

lines, grid lines, and place names 

are black. 
This map is based on a compila- 

tion of the American Geographical 
Society. Thirteen map sections were 
re-compiled, edited and re-styled 
for relief presentation by Aero 
Service Corporation. The map’s 

scale is 1:1,250,000; its vertical 
exaggeration is 5 to 1. It covers 
an area of approximately 800,000 

square miles. Copies of the map 
may be purchased from. the 

manufacturer, 
This company has made several 

thousand 17x22 inch plastic relief 
maps, representing typical geologic 

formations, for some 400 colleges’ 
geology and geography classes. The 
Venezuela map is the first public 

relations use of plastic relief maps. 
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*"GEOLOGY, PRINCIPLES AND 

PROCESSES, 

by William H. Emmons, George A. Thiel, 

Clinton R. Stauffer, and Ira S. Allison. 

3rd Edition. 1949. 502 pp., 488 figs.; $4.50. 

(McGraw Hill Book Co., Inc., New York). 

This new edition places a great deal of 

emphasis on the aerial interpretation of 

landscapes and geologic structures, il- 

lustraied by a number of aerial photo- 

graphs. Two new units have been added 

to the text, one on the nature of matter 

and atomic structure, the other on soil 

and rock creeps, landslides, and related 

phenomena. A large amount of the 

factual data on atmospheric circulation, 

metamorphism, and vulcanism, present 

in the former editions, has been deleted 

“REVISION OF THE FAMILIES 
AND GENERA OF THE DE- 

VONIAN TETRACORALS, 

by Edwin C. Stumm. 1949. 92 pp. 25 pls.; 

$2.00. (Memoir 40, The Geological Society 

of America, New York.) The author has 

divided the Devonian tetracorals into 16 
O77 

families, 18 subfamilies, and 127 genera. 

3 new families, 5 new subfamilies, and 9 

new genera are described. The genotype 

species of each genus are illustrated by 

the original ‘igures 

OIL AND GAS IN EASTERN 

KANSAS, with Special Refer- 
ence to Developments from 

1944 to 1948, 

by John Mark Jewett. 1949. 308 pp., 4 

pls., 53 figs.; $0.25. (Bulletin 77, State 

Geological Survey of Kansas, Lawrence, 
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Kansas). In part a revision of “Oil and 

Gas in Eastern Kansas” (Bulletin 57, 

1945), this report treats separately each 

of the 43 counties lying wholly east of 

the 6th Principal Meridian. The surface 

and subsurface geology, oil and gas 

developments, and annual oil production 

in the various counties and fields are 

included in this report. 

PITCHBLENDE OCCURRENCES 
BETWEEN BEAVERLODGE 
AND HOTTAH LAKES — 

NORTHWEST TERRITORIES, 
by J. F. Henderson. 1949. 17 pp., 2 maps; 

$0.10. ** (Paper 49-16, Geological Survey 

of Canada, Ottawa). 38 pitchblende 

occurrences are mapped and described in 

this paper. The field work was done 

during 1945. Included is the general 

geology, economic geology, and methods 

of mapping and prospecting. 

SOME CRETACEOUS SECTIONS 
ALONG ATHABASKA RIVER 
FROM THE MOUTH OF CAL- 
LING RIVER TO BELOW 

GRAND RAPIDS, ALBERTA, 

by R. T. D. Wickenden. 1949. 32 pp. 1 tfig.; 

$0.10** (Paper 49-15, Geological Survey 

of Canada, Ottawa). Bedrock sections ex- 

posed along the Athabaska River be- 

tween Calling River and a point about 

5 miles below Grand Rapids are des- 

cribed. Six formations are described, and 

fossils found are listed, with emphasis 

on the foraminifera. 

A LA PECHE MAP-AREA, 

ALBERTA, 

by E. J. W. Irish. 1949. 25 pp., 1 map; 

$0.10 (Paper 49-7, Geological Survey of 

Canada, Ottawa). Triassic to upper 

Cretaceous marine and non-marine sedi- 

mentary strata underlie the area. Physic- 

al features, general geology, structural 

geology and economic geology are in- 

cluded in the report. 

**Remittance should be made by postal 

note or money order drawn payable 

to the Receiver General of Canada. 

(Geological Survey of Canada, Dept. 

of Mines and Resources, Ottawa, 

Canada.) 



THE EARTH SCIENCE DIGEST 23 

MINES OF ONTARIO IN 1947, 
by the Staff of the Mines Inspection 

Branch, Dept. of Mines. 1949. 143 pp.; 

free. (Annual Report, Vol. LVII, Part II, 

1948, Ontario Dept. of Mines, Toronto). 

This report includes a detailed account 

of mining operations and statistical data 

on copper, fluorspar, gold, graphite, 

gypsum, iron, lignite, magnesium, mica, 

nepheline syenite, nickel and copper, 

silica, silver and cobalt, and talc. 

Mexico's New Volcano” Has 

Several Possibilities 

WASHINGTON, Sept. 1 (Science 
Service) — The shepherd who was 

treated in Mexico for burns said 
to have come from a new volcano 
rising out of the earth southeast 
of Mexico City may have been the 

discover of volcanic Mexico’s new- 
est erupting mountain, But there 

are several other possibilities. 

One is that he was too familiar 

with the story of Dionisio Pulido, 
a Mexican farmer whose corn field 
sprouted the now-famed Paricutin 
volcano only six years ago. 

Only about two years ago, reports 
came of another “Paricutin,” this 
one in Vera Cruz. The “volcano” 
was a fumarole, a hole from which 

gases or fumes issue. And the 
reports, which momentarily excited 

earth scientists, were merely de- 
signed to get publicity and attract 

tourists. 

But scientists believe that Mex- 
ico will have other “corn field 
volcanos” rising out of the earth 
as dramatically as Paricutin. One 
authority, Dr. Fred M. Bullard of 

the University of Texas, has traced 
the development of Mexico’s vol- 
canos and says there will be more. 
His theory puts the appearance of 
the next one along about two 

cencuries from now. 

The Taxability of Minerals 

September 7, 1949 

The Earth Science Digest, 
Revere, Massachusetts 

Gentlemen: 

The attention of the Bureau has 

been called to the fact that there 
appears to be some controversy 
regarding the taxability of mineral 
substances under section 2400 of 
the Internal Revenue Code. 

The tax imposed under section 
2400 of the Code attaches to the 
sale at retail of all precious or 
semi-precious stones regardless of 
whether they are real or imitations, 
cut or uncut , whether drilled, 
mounted or matched, and whether 
temporarily or permanently strung 

or whether with or without clasps. 
It has been the consistent policy 

of the Bureau to hold that all 
varieties of stones used for orna- 
mental purposes and having a 
Moh’s scale hardness of six or more 

are precious or semi-precious stones 
within the meaning of the above- 

mentioned section of the Code. 
However, no tax attaches to the 

sale of mineral substances such as 
diamonds, rock crystals, garnets 
and hematite which are sold for 

research, educational or industrial 
purposes where no ornamental 

purpose is involved such as mineral 
hardness testing, polishing, cutting 

and grinding. The sale of such a 
stone for use as a display specimen 
in a museum or elsewhere is con- 
sidered to be the sale at retail of 
the stone and is, therefore, subject 
to tax irrespective of whether it is 

cut or uncut. 

Very truly yours, 

CHARLES J. VALAER 
Deputy Commissioner of 

Internal Revenue 

Treasury Department 

Washington 25, D. C. 



All books listed here may be obtained by sending a check or money 
order to THE BOOK SHELF, THE EARTH SCIENCE DIGEST, 
REVERE, MASS. We pay postage. 

A CATALOG OF BOOKS ON THE EARTH SCIENCES 

Part IV — Physical Geology 
A MANUAL OF SEISMOLOGY by Charles Davison. 1921. 256 pp.., illus. $ 5.80 

A TEXTBOOK OF GEOMORPHOLOGY by Phillip G. Worcester. 2nd 

Edition. 1948. 584 pp., 385 illus 5.25 

ARCHITECTURE OF THE EARTH by Reginald A. Daly. 1938. 211 pp., 

152 illus. 3.00 

BRUNNER FOCAL-DEPTH-TIME-DISTANCE CHART by G. J. Brunner 

and J. B. Macelwane. 12 pp.; Chart 36 by 37” 3.00 

CAUSES OF CATASTROPHE by L. Don Leet. 1948. 232 pp., illus 3.00 

CLIMATIC ACCIDENTS IN LANDSCAPE MAKING by C. A. Cotton. 1948. 

354 pp., 267 illus 7.00 

DER GESTEINMAGNETISMUS; SEINE BEZIEHUNGEN ZU DEN 

ERSCHEINUNGEN DES FERROMAGNETISMUS UND ZUM_ ERD- 

MAGNETISCHEN FELD by Hans Haalck. In German. 1942. 90 pp 3.25 

EARTH FEATURES AND THEIR MEANING by William H. Hobbs. 2nd 

Edition, 1931. 517 pp., illus 5.60 

EARTHQUAKES by Nicholas H. Heck. 1936. 234 pp., 88 illus. 3.50 

EARTH'S GRANDEST RIVERS by Ferdinand C. Lane. 1949. 320 pp., illus 350 

ELEMENTS OF GEOLOGY, Part Il. PHYSICAL by W. J. Miller, 2nd 

Edition. 1939 2.35 

GEOMORPHOLOGY by C. A. Cotton. 4th Edition, Revised. 1947. 505 

pp., 473 illus. 6.00 

GEOMORPHOLOGY: SYSTEMATIC AND REGIONAL by O. D. von Engein. 

1942. 655 pp., illus. 6.00 

GEOMORPHOLOGY: THE EVOLUTION OF LANDSCAPE by Norman E. A. 

Hinds. 1943. 903 pp., illus. 8.00 

GLACIAL GEOLOGY AND THE PLEISTOCENE EPOCH by Richard F. 

Flint. 1947. 589 pp., illus. 6.00 

GLACIAL STUDIES OF THE PLEISTOCENE OF NORTH AMERICA by 

William H. Hobbs. 1948. 109 pp., illus. 3.00 

GROUND WATER by C. F. Tolman. 1937. 593 pp., 189 illus. 6.50 

INTRODUCTION TO PHYSICAL GEOLOGY by W. J. Miller. 5th Edition. 

1949 4.50 

LANDSCAPE AS DEVELOPED BY THE PROCESSES OF NORMAL 

EROSION by C. A. Cotton. 1948. 509 pp., 375 illus. 10.00 
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Physical Geology (Cont.) | 
OCEANOGRAPHY FOR METEOROLOGISTS by H. U. Sverdrup. 1942. 250 

pp., illus. 4.65 

PHYSICAL GEOLOGY by Chester R. Longwell, Adolph Knopf, and Richard 
F. Flint. 3rd Edition. 1948. 602 pp., 365 illus. 5.00 

OUTLINES OF PHYSICAL GEOLOGY by Chester R. Longwell, Adolph 

Knopf, and Richard F. Flint. 2nd Edition. 1941. 387 pp., 281 illus. 3.25 
PHYSICAL GEOLOGY by William B. Scott. 3rd Edition. 604 pp., illus. 4.75 

PHYSICAL GEOLOGY AND MAN by Kenneth K. Landes. 1948. 414 pp., 
165 illus. 6.00 

PRACTICAL SEISMOLOGY AND SEISMIC PROSPECTING by L. Don Leet. 

1938. 465 pp., 185 illus. 6.00 

PRINCIPLES OF STRUCTURAL GEOLOGY by Charles M. Nevin. 4th 

Edition. 1949. 410 pp., 250 illus. 6.00 

SEISMOLOGY by Perry Byerly. 1942. 256 pp., illus. 4.65 

SHORE PROCESSES AND SHORELINE DEVELOPMENT by Douglas W. 

Johnson. 1919. 584 pp. 8.00 

STRENGTH AND STRUCTURE OF THE EARTH by Reginald A. Daly. 

1940. 434 pp., illus 5.00 

STRUCTURAL GEOLOGY by Marland P. Billings. 1942. 484 pp., illus. 6.35 

STRUCTURAL GEOLOGY by B. Stoces and C. H. White. 1935. 460 pp., 

604 illus. 9.00 

SUBMARINE GEOLOGY by Francis P. Shepard. 1948. 338 pp., 106 illus. 6.00 

THE FALLS OF NIAGARA by Glenn C. Forrester. 1928. 155 pp., 42 illus. 2.50 

THE NEW ENGLAND-ACADIAN SHORELINE by Douglas W. Johnson. 

1925. 608 pp., 273 illus 8.50 

THE OCEAN by F. D. Ommaney. 1949. 238 pp., 16 illus. 2.00 

THE OCEANS: THEIR PHYSICS, CHEMISTRY AND GENERAL BIOLOGY 

by H. U. Sverdrup, Martin W. Johnson, and Richard H. Fleming. 

1942. 1097 pp., illus 10.00 

THE ORIGIN OF EARTHQUAKES by Charles Davidson. 1942. 144 pp., 

illus 0.90 

THE QUATERNARY ICE AGE by W. B. Wright. 1936. 2nd Edition. 

4178 pp., illus. 6.00 

THE SURFACE HISTORY OF THE EARTH by John Joly. 2nd Edition. 

1930. 234 pp., illus 3.50 

THE WORLD'S GREAT LAKES by Ferdinand C. Lane. 1947, 272 pp., illus. 3.50 

The Book Shelf 
The Earth Science Publishing Company Revere, Mass. 

Next month: Part V: HISTORICAL GEOLOGY; ' 

Paleontology, Stratigraphy, Evolution, etc. 
Part I (June 1849)—MINERALOGY, CRYSTALLOGRAPHY. 

Part II (July 1949--GEMOLOGY, PETROLOGY, PETROGRAPHY, FLUORE- 

SCENCE, RADIOACTIVITY. 

Part III (Aug. 1949)—GENERAL GEOLOGY. PHYSIOGRAPHY. 



Make Jewelry & Novelties 
FROM SEA SHELLS 

Without tools or experience, you can learn 
to make, in a few hours, beautiful, profitable 
things from sea shells, fish scales and 

Samuel Presner's 6th Edition of 
‘‘How To Make Shell Jewelry & Novelties 
will teach you how to make 150 different 
designs of earrings, pins, sprays, necklaces, 
bracelets, candy dishes, wall plaques, ash 
trays, dolls, miniatures, vases, animals, 
cosmetic, trinket and decorated jewe] boxes, 
cactus gardens, etc 

It explains all the many trade secrets of 
Pearlizing, Dyeing, Golding, Silvering 
Bronzing, Metallizing, Frosting, Luminousing, 
Tinseling, etc It shows over 100 kinds of 
sea shells, lists over 200 kinds of raw 
materials with wholesale prices. The com 
lete course is only $1.00. A _ beginner's 
-piece jewelry kit is but $3.00 (foreign $4) 

Circular free. 

HOUSE OF GIFTS 
BOX 4550-E4 CORAL GABLES, FLORIDA 

“Largest Shellcraft Supply 
House in the U. S.” 

4 From the German 

Precious Stone Center: 
Collection of 20 rough Gemstones 

$3. postpaid, duty free. Remit 
by dollar bills. Also gemological 

instruments, microscopes, spectro- 
scopes, etc. 

G. O. WILD 
IDAR-OBERSTEIN 2, 

RHINELAND, GERMANY 

4 

1 2900 El Roble Dr. 

Flexible Mold Material 
AM-70—Unsurpassed for fine reproduction of 
details and undercuts encountered when 
casting jewelry. A liquid when heated but 
rubber-like and flexible when cold. One 
pound pkg. with instructions, $4.25 postpaid 

SPECIAL EQUIPMENT CO. 
Les Angeles 2, Calif. 
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Sa 

“RADIATION DETECTOR 

Engineered By 

Pioneer Manufacturer of 

Radiation Instruments 

@ LIGHT @ RELIABLE 

@ PORTABLE @ SENSITIVE 

Write for Full Details on Modej F-4 

Technical Associates 
3730 SAN FERNANDO ROAD 

GLENDALE 4, CALIF. 

AUEREEERREROEREESONESOEEOOEEEEORORECEEEGEROESCROCTOCEEERR ODER DRE SR SORES EE EEEEES 

Frank Lyman 
Sells fine sea shells. All are scien- 

tifically labelled and _ classified. 

Publisher of “Shell Notes”. Write 

Frank Lyman, Lantana, Florida. 
COCRGRREROH GREER ROERORERREREREEE 

PT 

WANTED 
Back copies of The Earth Science Digest 

Will pay 40c each for copies in good 
condition of the following issues: August 
1946, September 1946, March 1947, 
September-Oct. 1947. Gertrude Roberts, 

The Earth Science Digest, Revere, Mass. 

Mention The Earth Science Digest 

When Answering Advertisements 

BRB PPP PPP PP PPP PP PPP PPP 
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How the earth is formed 
— how it influences our 
living, work and health 
Here is a comprensive introduction to 
geology and the sciences that spring from 
it petrology, paleontology, economic 

geology, oceanography, meteorology, it 

ranges from the place of the earth in the 

universe to the distribution of mineral 
deposits, including fuels, construction 
materials, precious metals, gems, and 
pharmaceutical and industrial chemicals. 

It presents practical applications of geo- 
logical principles in soil conservation, 
exploiting of natural resources, weather 

prediction, etc. 

ww ow GEOLOGY: 
PRINCIPLES and PROCESSES 

REVISED THIRD EDITION 
3y William H. Emmons, late Professor 
of Geology, University of Minnesota, 

George A. Thiel, Professor of Geology, 

University of Minnesota, Clinton F. Stauf- 
fer, Research Associate, California Insti- 
tute of Technology, & Ira S. Allison, Professor of Geology, Oregon State College. 

512 pages, 6x9, 488 illustrations, $4.50 

Mining, lumbering, fishing, agriculture, forestry, transportation, and construc- 

tion are only a few of the major industries for which this guidebook provides 
basic geologic information concerning gradation, sedimentation, igneous rock 

formation, diastrophism, metamorphism, etc. Of special importance is the 

emphasis now given to the interpretation of landscape and geologic structure 

from the air. Many new illustrations, including aerial photographs, have been 

added to this authoritative reference. 

ORDER YOUR COPY FROM 

The Earth Science Publishing Company 
REVERE, MASSACHUSETTS 

MINERAL NOTES 

AND NEWS 

The Earth Science Digest 
The following back issues of the Earth 
Science Digest are now available 

4 

| BACK ISSUES OF 
| 

| 
Oct. 1946 $0.50 May 1948 0.25 eae ioe ite EE Devoted to the study of minerals and jan. | uly 

the activities of Mineral Societies. The | Feb. 1947 0.30 Aug. 1948 0.25 

Official Journal of The California Fed- | Apr. 1947 0.30 Sept. 1948 0.25 

eration of Mineralogical Societies. May 1947 0.30 Oct. 1948 0.25 

Subscriptions $1.00 a year; single June 1947 0.30 Nov. 1948 0.25 

copies, 10¢. Special reduction to Society | July 1947 0.30 Dec. 1948 0.25 

members Ad rates on application. | Aug. 1947 0.30 jen. 1948 0.25 | gray erie ES ee te . : ov 0.30 Mar. 
Paul VanderEike, Editor | Dec. 1947 0.30 Avr. 1949 0.25 

~ a, | Mar. 1948 0.35 May 1949 0.25 
Route 5, Box 177 | Apr. 1948 june 1949 0 25 Pr. 0.25 june 

BAKERSFIELD CALIFORNIA | The Earth Science Digest 
Revere, Mass. 

———7~ 
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} ANNOUNCING 

t A NEW FREE CATALOG! 
? Send for the new MINERALS 

¢ UNLIMITED catalog — a com- 

prehensive listing of hundreds of 

select mineral specimens, includ- 

ing fluorescent minerals, faceting 

4 and cabochon materials, and ore 

minerals. 

This catalog is in loose leaf form, 

enabling you to slip in new pages, 

as they arrive. 

t MINERALS UNLIMITED 
Scott J. Williams 

David B. Grigsby 

1724 University Avenue 

Berkeley 3, California 
@++OnOocd 

PROSPECTORS, ENGINEERS — 
For you, the 

CHICO PAN 
the pocket-size gold pan used for 
sampling and panning. Chrome 
Nickel Stainless Steel 

Sent Postpaid for $2.20 
Write: A. O. BARTELL 

rep! Engineer 
321-D Platt Bidg. 

Portland 5, Oregon 

0000 
SPECIAL PRICE ON 

New Desert Scenic Stone 
6 slabs of five inches or more, $5.50 One 
slab, $1.25 pogtpaid. 5 lbs. rough, $5.00 
One pound, $1.25 postpaid. Limited supply 
at this price. Order early 

R. H. HARTSON 

ACHAT 
Zeitschrift 

FUR DIE FREUNDE DER MINERALOGIE 

EDELSTEINKUNDE & GOLDSCHMIEDEKUNST 

A German monthly semi-technical 
magazine for mineralogists, geo- 

logists, gemmologists, and jewelry 
craftsmen. 

Sample copy: $0.25 

Subscription: — $2.50 a year 

Advertising rate card on request. 

Wrile to: 

The Earth Science Digest 
Revere, Massachusetts 

NOTHING BUT 

NATURAL HISTORY 

IN LAYMAN’S 

LANGUAGE 

WINSTON, N. M. 
[S000 

BEAUTIFUL CORAL 
FROM ZAMBOANGA 

FOUR-INCH CLUMPS, $1.00 
7-INCH CAMEO CASSIS, $3.50 

Returnable if not pleased 

JOHN BURCH 
1584 W. VERNON, LOS ANGELES 37, CALIF. 

Cin... 

Frontiers - Five Times a year 

3 years (15 issues) $4.00 

Published by 

The Academy of Natural 
Sciences 

19th and PARKWAY 
Philadelphia 3, Pa. 

io] Fe] Role) logote) Ke) Bye) 33 
For study in class or home — Geologic 
interpretations of National scenic won- 

: ders in beautiful Natural Color! Send 
ie \ $1 TODAY for Trial offer — 3 MOUNTED 
L/h 2"' x 2'* SLIDES postoaid. FREE 24-page 

tc catalog ~ ~ DEPT. 1 

Heald-Robinson 
112 E. Lemon 

Monrovia, California 
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URANIUM PROSPECTING WITH 3 
, 

M-SCOPE GEIGER COUNTER ; 
5 

* Rate Meter * Flash Indicator 2 
* Weight 5 Pounds * Headphones $ 
* Beta-Gamma Shield * Low Battery Cost 4 
* Ultra-Sensitive * Accurate > 

> 
PRICES $97.50 Up 2 
TIME PAYMENT PLAN 2 

16 Page FREE LITERATURE > 
2 

FISHER RESEARCH ; 

LABORATORY, Inc. 3 
1961-63-65 University Ave. Palo Alto, Calif. 4 

$ 

GEIGER COUNTERS 
For Locating 

RADIOACTIVE 
x MINERALS 

\\X> PROSPECTORS: To get the best 
results you must use the best equipment. The 

TX-8 Geiger Counter is the latest, lightest and CATALOG 
32 Pages packed full of helpful Lapidary Inst- 
ructions...Should be inevery rock nuts library. 

Plus complete information on the famous 

Hillquist line of Lapidary Equipment including 
Hillquist Compact Lap Unit, Hillquist 6" Rock Saw, 
Hillquist Trim Saw, Hillquist Auto Feed, Hillguist 

Gem Drill § Hole Saw, Hillquist Facetor, Hillquist 
Drum Sanders & Hillquist Diamond Saws 

most sensitive device available for locating 

all radioactive minerals. Results prove its 
* 

~ivalue. “” 

Write for details and prices 

POLISHED SPECIMENS 
«e 4Send NOW to 

Le EQUIPMENT CO. 
1545 W. 49 ST. SEATTLE 7 WASH. 

“NATIONS LARGEST MFGRS OF FINE LAPIDARY EQUIPMENT "* 

OF DIFFERENT MATERIALS 

25¢, 50¢ and up 
Agate, obsidian, turritella, jasper, 

etrified wo p od, etc 
NO ORDER LESS THAN §2.00 

Write for List 

E. CAILLAND 
3642 Gardenia Ave., Long Beach 7, Calif. 

AUSTRALIAN OPAL 
Beautiful cabochon or doublet 

$5.00 to $50.00 ea. 
Opai rouch for cut.ing 

$10.00 to $50.00 per ounce 
or by the piece $2.00 to $10.00 ea. 

ACE LAPIDARY CO. 
P. O. Box 67, Jamaica, New York 

ZIRCONS 
Diamond-like white, blue, or golden, 

one carat gem plus 2 sparkling Zircon 
side stones, $3.85. C.O.D.’s accepted, 
$1.00 deposit. Agents wanted. 

IMHUSEX, Armonk, N. Y. 
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BURMINCO 
Are You Interested In 

Gem Materials ? 
Fine Fluorescents ? 

Some of our recent offerings: 

Morganite, Beryl Crystals, 
Famatinite, Melanovanadite, 
Percylite, Hewettite, Codazzite, 

Quisqueite, Stolzite, Topaz, 

Lawsonite, Patronite, Pascoite, 

Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 

BURMINCO 

Rare Mineral Specimens ? 

Showy Cabinet Speciments ? 

Then write for our free, con- 
tinuously up-to-date catalog. 

128 S. Encini‘as Monrovia, Calif. 

Open 9 A.M. to 9 P.M. Closed Tuesdays 

THE EARTH SCIENCE DIGEST 

PET iii iii 

IT HAS EVERYTHING! 
* Intensity Meter * Light Weight 

* Low Cost Batteries * Beta Shield 

* Head Phones * | Yr. Guarantee 

*% Count Indicator * Low Price 

IMMEDIATE DELIVERY 

The Detectron DG-2 

Geiger Counter 
FREE URANIUM ORE KIT ! 

As long as the supply lasts, a uranium 

ore kit will be included FREE with 

each order for a DG-2 

WRITE FOR FREE INFORMATION 

Dealer Inquiries Invited 

The DETECTRON Co. 
5637 Cahuenga Bivd., Dept E 

North Hollywood, California 

“EERE RROERORORCEEOEEERERCERCERRCECHCEESCRCEERCCREEEEERROCRRCCECCEOECERESEEEERRERECECRCORCCECORECOREREOCHROEECECORCRORRCRRRREEORERERE 

GEM PEBBLES 
SWEETWATER AGATES. Smai! waterworn 

pebbles of clear chalcedony with black 
spots, stars, snowflakes. 12 for $1.00 
postpaid 

APACHE TEARS. Translucent smoky 
pebbles that make a beautiful gem 
with very little cutting. 12 for $1.00 
postpaid 

KEWEENAW THOMSONITE. Pink and 
green pebbles, each one selected to 
cut an outstanding cabochon. 75 cents 
per ounce postpaid 

COLORLESS TOPAZ. Waterworn pebbles 
from Nigeria. Most are facetting quality 
10 cents per gram postpaid 

Art of Gem Cutting’’ by Dake & Pear 
$1.50 postpaid 

‘“Reviged Lapidary Handbook by J 
H. Howard. $3.00 postpaid 

“Gems from Keweenaw Beaches — The 
Story of the Agate’’ by Henry L. Luoma 
) 
25 cents postpaid 

ONLY 

THE 

BEST VIOLET L. LUOMA 

INDIAN RELICS 
4 VERY FINE ANCIENT INDIAN 

ARROWHEADS, $1.00; 4 tiny 

perfect bird Arrowheads, $1.00; 1 

Ancient Stone Tomahawk, $1.00; 

2 Flint Skinning Knives, $1.00; 1 

Large Flint Hoe, $1.00; 2 Spear- 
heads, $1.00; 10 Arrowheads from 

10 states, $1.00; 10 Fish Scalers, 
$1.00; 10 Hide Scrapers, $1.00; 4 
Perfect Saw edged Arrowheads, 

$1.00; the above 11 offers, $10.00 

Postpaid. List free. 

LEAR’S 
KIRBY, ARKANSAS 

LD 7 ey) 

Buy MILQUIST! 
The best buy in lapudary cqup. 
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GEM ROUGH 
KUNZITE: from Madagascar. (RARE) faceting 

quality kunzite with good color, trangpar- 
ent pink to lilac. Makes valuable soft pink 
to lilac faceted gems of high refraction. 
@ $2.25 per gram. Pieces from 34/2 to 7 
rams each. 

AMAZONITE: from Mines Geraes Brazil. eT 
blue-green translucent rare material ill 
cut exquisite bright blue-green cabochons 
that are translucent, this is extremely rare 
for amazonite. A must for gem and mineral 
collectors. Blanks 16x14 mm. by 7 mm. 
thick @ $1.65 per blank 

GARNET JADE: from Transvaal] Africa. A 
name applied to the semitranslucent almost 
emerald reen GROSSULARITE GARNET 
(RARE). Masive materia! closely approach- 
ing fine jadeite in appearance. Blanks 
16x14 mm. by 7 mm. thick @ $2.25 per 
blank 

GOLDEN BERYL: from Brazil. Crystal frag- 
ments of golden-yellow bery! for flawless 
sparkling Towne’ gems. Pieces from 3 to 
542 grams each @ §1.98 per gram 

Are you on our mailing list? Do be have 
eur catalog which contains the llowing 
listed items, 30 varieties of gem rough, slabs 
and blanks, synthetics, ring mountings, 
books, tools and abrasives, oon ee, ring 
cases, if not write for it oe REE 

All prices F.O.B. N. Y. C. Satisfaction 
guaranteed — money refunded. 

TECHNICRAFT LAPIDARIES 
CORPORATION 

IMPORT-EXPORT 

3569 BROADWAY NEW YORK 31, N. Y. 

EA CM 

Sept. - Oct. 1947 ; 

EARTH SCIENCE DIGEST 
Now Available ! 

We have acquired thirty new copies of 
the September - October issue (Vol. 
II, No. 2). This issue features OUR AT- 
MOSPHERE by W. D. Keller, Part II of 
A he 4 OF LAKE SUPERIOR AGATE 

. Vanasse. Part VI of FAMOUS 
Sst M MINES (The Lost poovtemie by 
Victor Shaw, A STORY IN STONE b 
H. L. Strimple, and GEMS FRO 
GEOLOGY (Darwin on Petrified Trees). 
This issue is permanently out of print. 
No more copies will be advertised for 
sale by us after these are sold. Our 
offer to pay 40c for used copies of this 
issue still applies. 
Sept. - Oct. 1947 issue—$1 per copy 

The Earth Science Digest 
REVERE, MASS. 

Texas Cretaceous Fossils 
For beginners and advanced collectors. 
3 nice large Texas Cretaceous fossils, al] 
different and correctly classified as to 
name and locality — $1.00; 7 small fos- 
sils, all different — $1.00; or both for 
only $1 “Or 

. F, TURPIN 
2812 W. 6th Street. Ft. Worth 7, Texas 

The Rocks and Minerals 

Association 
Headquarters: Peekskill, N. Y., U.S.A. 
Organized in 1928 for the increase and 
dissemination of mineralogic knowledge. 
Membership in the Association is open 
to all persons of good standing in their 
respective communities, and who are 
possessed of a sincere interest in mat- 
ters mineralogic. 

Dues $3.00 a year 
Some ~~. Of Membership 

All members ge —. receive: 
(1) Rocks A" inerals i-monthly 

magazine. (2) A member's identification 
card that secures the privileges of many 
mines, uarries, clubs, societies, mu- 
seums, libraries. (3) The right to parti- 
cipate in outings and meetings arranged 
by the Association. (4) The right to 
display a certificate of membership and 
to place after their names a designation 
indicating their membership or to ad- 
vertise membership on stationery, etc. 
(5) The distinction and the prestige which 
comes from membership in the world's 
largest mineralogical society. 
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Secretary, ROCKS AND MINERALS 
ASSOCIATION. Sent. ES, 
Peekskill, 

I yd to join the Association 

Please enrol] me as a member for 

years for which $ is en- 

closed as dues. (Dues $3.00 a year.) 

NAME 

ADDRESS 
(Please print or write plainly) 

{ Cufemmiip | 

Craftsmanship 
A monthly paper of special in- ) 
terest to gem—and metal-workers 
who wish to sell their finished 
products. In addition to general 
articles ahout crafts and craft 
clubs, CRAFTSMANSHIP features 
a regular Market Place column 
listing dealers who purchase craft- 
wares for resale. Annual subscrip- 
tion is $1.50. Address: CRAFTS- 

MANSHIP, Dept. E, Post Office 
Box 160, Wall Street Station, New 
York 5, New York, 

00h othoha—: 

GEM VILLAGE 
GEMS, MINERALS ANTIQUES. LAPIDARY, 
GOLD AND SILVER WORK. Lots: four 
left — $100 to $200. New dwelling and 
shop $5,500. 

Frank Morse, Bayfield, Colo. 



Does Everything... 
6 

HILLQUIST 
*without motor. 

COMPARE! 
@ Put the Hillquist Gemmaster beside any lapidary 
machine — cheaper, flimsy “gadgets” or units that 
sell at twice the price. Compare construction! Com- 
pare ease of operation! Compare how much you 

get for your money and you'll say, “I'll take the 
Gemmaster!” 

Here is a worthy companion for our larger and 
more expensive Hillquist Compact Lapidary Unit. 
Tho smaller in size, the Hillquist Gemmaster has 

many of the same features. It’s all-metal with spun 
aluminum tub. You get a rugged, double-action rock 
clamp, not a puny little pebble pincher. You get a 
full 3° babbitt sleeve bearing and ball thrust bear- 
ing. You get a big 7° Super Speed diamond saw 
and all the equipment you need to go right to work. 

USES ALL ACCESSORIES 
You can use all the regular Hillquist accessories 
with the Gemmaster: The Hillquist Facetor, Sphere 
Cutters, Laps, Drum and Disc Sanders, etc. 

WRITE FOR FREE CATALOG 

U COMPLETE, Ri READY T0 USE! YOU GET ALL THIS-\ 

meme \ 

2 ra) Diemend Saw «+ 6 x 1” Grinding 
Wheel + 6” Felt Buff + 6° Backing Wheel S 
6” Disc Sender + Double-action Rock 
Clamp «+ Oil Feed Cup + Water Feed 
Hose & Clamp + Dop Sticks & Dop Waxe 
Polish, Compound, Ete. 
-”-- 

BUILT FOR LONG SERVICE! 
No other low-cost lap unit 
gives you full 3” sleeve 
bearing, ball thrust beoring 
and goilay, lubrication. 

apcdany EQUIPMENT CO. wic ee 
1545 WEST 49TH ST., SEATTLE 7, WASHINGTON 

Dealerships Open 
IN SOME AREAS FOR THE NEW 

HILLQUIST 
“GEMMASTER"™ 

WRITE FOR INFORMATION 

Lapidary Equipment Co., Inc. 
1545 W. 49th ST., SEATTLE 7, WASH. 

OUTSTANDING 

GEM OFFER 
The finest selection ever offered for t 
money. Limited quantity only a 
containing cometh gem pieces as follows 

— 4 aquamarine 

— 1 amethyst 

— | citrine 

— 1 yellow-green beryl 

— 4 topaz 

— | garnot 

— 2 rose quartz 

— 1 white beryl 

— 1 labradorite (transp. yellow) 

— 5 tourma ine 

PR.CE mee .00 (Fed. Ex. Tax Included 
sfaction Guaranteed 

Also magnificent transparent green 
tourmaline, _select tourmaline ma 

large tourmaline crysiais a J 
ak 
California pi nk beryl crystals—ask 
for approva! selection. 

WRI TE an LIST of outs'anding mineral 
collection recently acquired 

A. M. BURANEK 
$12 ATLAS BLDG. SALT LAKE CITY, UTAH 

5 $ GOLD COINS WANTED 
9 Of Numismatic Value Only 
2 48-page U. S. Coin Value Guide $ .50 
2 25 Indian Head Cents 1.00 
2 25 Different Foreign Coins 1.00 

; Royal Coin Company 
DEPT. 1 

3 2 Scollay Sq., Boston, Mass. 

Geiger - Counters 
FOR URANIUM-ORES 

Credit Plan — Free Literature 

FISHER RESEARCH 

LABORATORY INC. 

Palo Alto, Calif. 

TREASURE and MINERAL 

LOCATORS 



ORANIOM DETECTIONS! 

amue ‘S \ F F E R 
a precision GEIGER-MUELLER Counter 

LOCATES RADIOACTIVE ORES! 

54 dy 
COMPLETE 

The “SNIFFER” — 

a superb Geiger-Mueller 

Counter — is made by the 

leading manufacturer of high 

calibre radioactivity detection and 

Ww l D E LY measuring instruments for U. $. Government 

U S f D BY atomic research laboratories and for Universities 

A ¥ AT E U R engaged in Nuclear Research. 

PROSPECTORS, The “SNIFFER” weigh imately 2 Ibs., Extreme! iti e weighs approximately s., Extremely sensitive, 

a cia yet rugged . . . Gives very loud signals . . . Operates on two 

easily available and replaceable flashlight cells . . . Anyone can 

MINING COMPANIES operate the ‘SNIFFER’. 

Mail Orders Promptly Filled From Stock. 

Send Check or diz Order To: 

The Re acl 1a (Ory 
489 FIFTH AVENUE, DEPT. “E”, NEW YORK 17, N. Y. 
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TWO. NEW MINERALIGHTS 
The use of ultra-violet light both inside and outside of the laboratory 

has increased greatly during the past few years. Anyone who sees fluorescent 

effects immediately thinks of new applications. 

MODEL L LONG WAVE 
Now, the new MINERALIGHT model L ultra-violet lamp makes filtered 

long wave ultra-violet available to all laboratories, small and large alike, ata 

very low price. The new model L MINERALIGHT is a compact, light weight 
device that transforms electrical energy into ultra-violet light of largely 3660 
Angstrom Units wave length, widely favored because of its versatility in 

fluorescence analysis. The lamp operates on 110 volt A.C., 50-60 cycle current 
and comes complete with transformer and cord, ready to operate. The trans- 
former has a switch for on-off control. 

Price $17.50 Postpaid 

MODEL TH SHORT WAVE 
The new MINERALIGHT model TH, a fitting companion to the above 

model L, produces filtered short wave ultra-violet for use in all laboratories at 

an equally low price. The new model TH MINERALIGHT is constructed very 
similar to the model L and transforms electrical energy into ultra-violet light 
of largely 2540 Angstrom Units wave length. The lamp operates on 110 volts 

A.C., 50-60 cycle current and also comes complete with transformer and cord, 
ready to operate. The transformer also has a switch for on-off control. Either 
model] can be used without filter for phosphorescent effects. 

Price $17.50 Postpaid 

An outline of a few of the uses of MINERALIGHTS will be help- 

ful. MINING — MINERALOGY ANALYSIS — BIOLOGY — BOTANY 

— ZOOLOGY — CHEMISTRY — PHYSICS — CRIMINOLOGY — 

POLICE SCIENCE — FOODS — FOOD PRODUCTS — EDUCATION 

— NOVELTY — THEATRICAL — MAGICAL — and hundreds of 

others. 

Rwwwwwa etd wwe www wwe aaa ae wea awa ae eae ARAMA MMA ea awa ea aaa ee aaa AMORA a ee, 
Order now from 

SCHORTMANN'S MINERALS 

ae 

\ 10 McKINLEY AVENUE EASTHAMPTON, MASS. 

222222222222 eee2 22 eeeeIWWZe222LeePVVIIAVAVL AVIV HE LADO LO 


